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Natural Resources 
Conservation Service Data 
Collection Network 


SNOTEL Sites 


Snow Courses 


Manual Precipitation 
Gauges 


Introduction 


The Natural Resources Conservation Service (NRCS) has operated the Federal-State-Private Cooperative Snow 
Survey Program in the western United States since 1935. Utilizing a network of automated SNOTEL (SNOwpack 
TELemetry) data collection sites, manual snow courses and storage precipitation gauges, NRCS collects, analyzes, 
and manages snowpack and climatic data in support of water supply forecasting and other resource management 


activities. 


Initially, over 2000 snow courses were established to collect information on mountain snowpack which provides over 
75 percent of the West's water supply. The current network consists of approximately 800 active snow courses. 

Since the late 1970's, over 570 SNOTEL sites have been installed to enhance the network—in many cases replacing 
existing snow courses. These remote stations not only provide more timely information, they also offer the opportunity 
to collect additional data needed for management of our natural resources. 


A standard SNOTEL site consists of a snow pillow, a storage-type precipitation gauge, air temperature sensor, anda 
small shelter for housing the electronics. Additional parameters such as soil moisture, soil temperature, wind, 
humidity, and solar radiation are monitored at certain stations for specific applications. SNOTEL sites report on a daily 
or more frequent basis. The following is an explanation of the standard parameters measured at all SNOTEL sites. 


Snow Water Equivalent (SWE): A snow pillow measures the snow water equivalent of the overlying snowpack. 
Snow pillows are "envelopes" of stainless steel or synthetic rubber (hypalon) containing an antifreeze solution. SWE 
is calculated by measuring the pressure exerted on these pillows by the weight of the snow. Hypalon snow pillows 
range in size from 6, 8, 10, or 12 feet in diameter with the larger pillows used in heavier snow accumulation zones. 
Stainless steel pillows are 4 feet x 5 feet and usually configured in groups of two, three, or four depending on snow 


depth. 


Precipitation: The standard SNOTEL precipitation gauge is designed to store the expected annual precipitation at a 
specific site. The liquid equivalent (in inches) of rainfall, snow, sleet, or hail is measured by the gauge. The gauge is 
12 inches in diameter with an alter shield at the orifice to reduce wind effect on precipitation catch. The height of 
SNOTEL precipitation gauges is designed to be at least three feet above the maximum expected depth of the 
snowpack, resulting in total gauge heights of 8, 12, 16, 20, 24, 28, and 32 feet. 


Temperature: Daily maximum, minimum, and average ambient air temperatures are collected at each site with a self- 
aspirating shielded temperature sensor. 


Snow courses are permanently marked locations where snow depth and SWE are measured. Most snow courses 
consist of five to ten sample points. Individual measurements are averaged to derive one value of snow depth and 
SWE for each snow course. Typically, snow courses are measured near the first of the month from January to June, 
with mid-month measurements conducted at some locations. 


Manually measured precipitation gauges have a 6-, 8-, or 10-inch orifice. Most gauges have an alter shield to 
diminish the wind effect on precipitation catch. The gauges are measured near the end of the month to determine an 


approximate monthly precipitation total. 
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* - Permanent snowpack commenced in prior Water Year. 
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SNOTEL SWE's - WY 1995 (inches) 
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Snow Course Data - WY 1995 (Depth & SWE in inches) 
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Snow Course Data - WY 1995 (Depth & SWE in inches) 
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Monthly Precipitation - WY 1995 (inches) 
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SNOTEL SWE Averages: 1961 - 1990 
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SNOTEL SWE Averages: 1961 
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SNOW COURSE NAME 
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Monthly Precipitation Averages: 1961 - 1990 (inches) 
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A, Accumulated 


AM, Aerial Marker 


Average 


Basin 

Conditional Average 
D, Disc., Discontinued 
Data 


E, Est, Estimate 


Elevation 
Max Date, Maximum Date 


Max SWE, Maximum Snow 
Water Equivalent 


Meltout Date 


Months 


Glossary: 


Data value summed over several previous measurement periods. 

A vertical marker with equally-spaced crossbars at one- and two-foot increments. The depth of snow at 
these remote sites is determined by observation from low-flying aircraft. Snow water equivalent is calculated 
using measurements of snowpack density from nearby snow measurement sites. 

The mean value for a 30-year base period. The 30-year average is the accepted standard set by the World 
Meteorological Organization. The current base period is 1961-1990. A new 30-year average is calculated 
every 5 years. Standard averages are computed for sites having at least 25 years of data. 

The major drainage area in which a measuring site is located. 

An average based on less than 25 years of data. 

Site is no longer active and data collection has been discontinued. 


Refers to snow water equivalent or precipitation amounts. 


Data value developed from a long-term correlation with a currently measured site. Estimates are provided 
when a site has been discontinued or a manual measurement was not made. 


The vertical reference of a site location above mean sea level, measured in feet. 
The date when the snow water equivalent of the seasonal snowpack was at its highest prior to melting. 


The highest recorded value of snow water equivalent for the seasonal snowpack, in inches. 


The date when the seasonal snowpack was completely melted at a snow measuring site. 


Month names that head data columns in this report indicate: 

1. Snow depth and snow water equivalent measurements that are usually taken near the end or middle 
of the month, and reported as first of month or fifteenth of month readings. This explains why, for 
example, a February 27 and a March 15 reading are shown under the March column. 

2. Precipitation increment or catch measured during the month indicated. 


21 






“spue I 

YOIYM ul Jee sepuajeo auy Aq peyeubisap si sah sayem oul “1eEA Buimojjo} ay} jo oF Jaquia}des Buipue pue 
deaf 9u0 ul | 18q0}90 BujuuiBeq poued yuow anjam} OU} SB O} Pe1ejoJ S! BoUVeWY YON ul seek Jayem aU] 
"S@4OU! U! pesseidxe ‘peyjaw eam YOedmOUS eu} ji ‘yoedmous 8y} U! Jayem Jo Udep eu] 

‘ays Bulinseew mous & ye ayejnwNdoe 0} ueBaq jsu!J yOedmous jeuosees ay} U8YM 9a}ep out 

‘Ope S| jJUBWaJNseew punoib e ssejuNn 

JOO} JJ }SEJBSU 84} 0} pa}eUjsea si SiayJeW jee ye yidap MOUS “YoU! }seseeU ay} 0} papsoz~eL pue sjuiod 


9\dlwes esinoo mous ay} Je poesnseaw MoUs oy} 40 yidap a} Jo sjuaWasnseew jedIaA ay) Jo eBeIEAR uy 


Yodes sy) ym pepnjou 
Sdeyl ayS eeq 9y) 0} JaJ9y “sUOISIAIP puB oWeWNU pue eydje uo peseq Jequinu Buljeooy/Burxepul uy 


PE}09|/09 S1e SjuBWaiNSeaW MoUs JenueW e18yM O}Is Byep payiew Ajuaueued vy 

. "UOISSIWISUBI] 

OIPEd BIA Salis Byep ajowWa WO SjueWeNsSeelW oIBojO1pAY 494}0 pue ‘asnyesadua} se ‘uoneyidioaid 
‘juaeAinbe Jayem mous Bululejgo 40} wa}sAs SPIM-jsEMm Y *AjoWe7R | YOeAUMONS JO} uoneinsiqqy 

‘JowWNS AjJe9 JO |e} Aes ouy 

Ul 1ND90 Ajjeucised90 yey) syoedmous JUSHIUWNS}U! BY} BPNjou! JOU Seop sly] “sJetUWUNS Jo Buds Buimojjoy eu) 
S4N990 JNO}olw |}UN SureWa pue JE}UIM AjJee JO |/e} By} UI Buryeinuinsoe syeys AjyeoidA} yeu} yoedmous aul 


‘seineB abeso}s uoleyidioeid Aq P8}99)/09 ‘|!ey JO “Jea|s ‘mous ‘|/ejUIeL JO (seyou!) juaeainbe pinby au, 


“AleSSo|5 


GG 





ABSA JOICAA ‘ANA 

juejeAinby 49324, MOUS ‘AMS 
91e8q Wes 

yideq mous 

JOQUINN 81S 


@sinod mous 


TALONS 


yoedmous jeuoseaes 


uo]}e}IdINIIg 


The Following Agencies and Organizations Cooperate With the Natural Resources 
Conservation Service in Snow Survey Work: 


Canada 


Federal 


State 





Ministry of the Environment Local 
Investigations Branch, Victoria, British Columbia 


Department of the Army 
Corps of Engineers 

U.S. Department of Agriculture 
Forest Service 

U.S. Department of Commerce 
NOAA, National Weather Service 

U.S. Department of Interior 
Bonneville Power Administration 
Bureau of Reclamation Private 
Geological Survey 
National Park Service 
Bureau of Indian Affairs 


Washington State Department of Ecology 
Washington State Department of Natural 
Resources 


City of Tacoma 

City of Seattle 

Chelan County P.U.D. 

Pacific Power and Light Company 
Puget Sound Power and Light Company 
Washington Water Power Company 
Snohomish County P.U.D. 

Colville Confederated Tribes 

Spokane County 

Yakima Indian Nation 


Okanogan Irrigation District 
Wenatchee Heights Irrigation District 
Newman Lake Homeowners Association 


Other organizations and individuals furnish valuable information for the snow survey 


reports. Their cooperation is gratefully acknowledged. 
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